Introduction
Gallbladder agenesis occurs in 10-65 per 100,000 people, presents predominantly in women (ratio 3:1), and results from either failure of the cystic bud to develop into the gallbladder and cystic duct in utero or failed recanalization of the cystic duct and gallbladder [1] . Its presentation is variable-it is asymptomatic in an estimated 35% of patients, later being discovered incidentally during abdominal surgery or at autopsy, presents with other fatal fetal anomalies in 15%-16%, and is accompanied by typical symptoms in 50% [1] .Typical symptoms include right upper quadrant pain, fatty food intolerance, nausea, and jaundice, making it a convincing mimic of cholecystitis and biliary colic.
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The median age of gallbladder agenesis diagnosis is reported to be 46 years old [2] . However, given the rarity of gallbladder agenesis and the significant heterogeneity in clinical presentation, the age of diagnosis is likely to be highly variable. It is reasonable to assume that cases of gallbladder agenesis associated with fetal anomalies are diagnosed in childhood, whereas asymptomatic patients are only diagnosed incidentally if abdominal ultrasound or cross-sectional imaging of their abdomen is obtained. Gallbladder agenesis has been reported in association with trisomy 18, Klippel-Feil syndrome, and both fatal and nonfatal fetal anomalies including imperforate anus, duodenal atresia, biliary atresia, ventricular septal defects, intestinal malrotation, choledochal cyst, and choledochectasia [1, 3] .
It has been proposed that biliary dyskinesia and choledocolithiasis are the primary causes of pain in patients with gallbladder agenesis, similar to postcholecystectomy syndrome [4] . For cases in which gallbladder agenesis is confirmed and choledocolithiasis is excluded, conservative management with smooth muscle relaxants or biliary sphincterotomy for refractory cases can be considered [5] .
The following case report demonstrates how gallbladder agenesis can potentially mimic a small gallbladder with cholelithiasis on limited right upper quadrant ultrasound, which could potentially expose a patient to unnecessary surgery. It is important for radiologists to be aware of gallbladder agenesis and to recommend alternative imaging in cases where gallbladder agenesis is suspected.
Case report
We present the case of a recently treated a 24-year-old woman with a medical history of morbid obesity (body mass index of 43.6 kg/m 2 ) who came to the emergency department with 1-2 weeks of right upper quadrant pain described as sharp, intermittent, radiating to the back, and associated with nausea and vomiting. The pain was not exacerbated or alleviated by eating and she denied changes in bowel habits or urinary symptoms. She also described distinct substernal burning pain worse when lying down and at night. She denied other medical history or family history of gastrointestinal diseases. She had a surgical history of tonsillectomy. She reported smoking a half pack per day of tobacco and denied alcohol or illicit drug use. Her only medication was occasional ibuprofen use for menstrual cramps. On examination, she had normal vital signs and mild abdominal pain in the upper abdomen. Laboratory tests were notable for white blood cell count of 17,400 cells/µL with normal differential percentages and platelet count of 439,000 cells/ µL. She had a normal basic metabolic panel, bilirubin, aspartate transaminase (AST), alanine transaminase (ALT), and lipase. She underwent a limited right upper quadrant ultrasound, which was interpreted as having multiple gallstones but without sonographic Murphy's sign, gallbladder wall thickening (2 mm), pericholecystic fluid, or intra-or extrahepatic biliary duct dilatation (Fig. 1) . She was discharged with a diagnosis of cholelithiasis and a plan to follow up in surgery clinic.
Two weeks later, she was seen in general surgery clinic where she was prescribed a proton pump inhibitor for presumed gastroesophageal reflux disease and offered elective cholecystectomy. A week later, she presented for laparoscopic cholecystectomy. Intraoperatively, there was no visible gallbladder, but the surgeon identified the common bile duct and a dilated tubular structure consistent with either infundibulum of a completely intrahepatic gallbladder or bifurcation of intrahepatic ducts. Subsequent computed tomography (CT) scan of the abdomen and pelvis with contrast was consistent with gallbladder agenesis, showing a 9-mm structure in the gallbladder fossa likely representing a remnant cystic duct, no biliary obstruction, and unremarkable hepatic anatomy (Figs. 2  and 3) .
The patient was reported to have continued abdominal pain for the next 2-3 months associated with occasional nonbloody emesis and rare loose stools without hematochezia, fever, urinary changes, or vaginal discharge. Repeat laboratory tests were notable for improvement in her white blood cell count to 12,000 cells/µL and platelet count to 430,000 cells/µL. Subsequently, she had a magnetic resonance cholangiopancreatography (MRCP) that revealed normal liver anatomy, absence of the gallbladder, no common bile duct dilation, and a 6-mm T1 hypointense tubular structure at the liver hilum, consistent with dilated cystic duct remnant (Figs. 4 and 5) . Over the subsequent month, the patient had dramatic improvement in her abdominal pain without further intervention.
Discussion
This 24-year-old woman presented with "biliary colic-like symptoms" and initial imaging suggestive of small gallbladder with cholelithiasis. Despite imaging that was not entirely convincing for cholelithiasis, this diagnosis was made in light of the patient's symptom profile, lack of previous cholecystectomy, and the limitations imposed by her body habitus (Fig. 1) .
Based on intraoperative findings, it was clear that the patient did not have an extrahepatic gallbladder given that a dilated tubular structure was seen. In the immediate postsurgical period, a CT scan was obtained to assess for a completely intrahepatic gallbladder. Given that the patient was continuing to have symptoms 2 months later, further imaging was obtained to assess bile duct stones, which can occur in approximately 25%-60% of symptomatic patients with gallbladder agenesis. Therefore, a dedicated MRCP was performed and confirmed a dilated cystic duct remnant without bile duct stones. We cannot definitively conclude what caused the patient's right upper quadrant pain. However, these symptoms could be attributable to congenital gallbladder agenesis, which can cause right upper quadrant pain, fatty food intolerance, nausea, and jaundice in up to 50% of patients [1] .
Multiple case reports describe congenital gallbladder agenesis [6] including several prompting surgery for cholecystectomy [7] [8] [9] [10] . This suggests that sonographic findings of a "small gallbladder with gallstones," even in patients with biliary colic, could represent gallbladder agenesis. In select clinical settings, one could consider MRCP to avoid unnecessary surgery. This may be especially helpful in patients with technically difficult ultrasounds secondary to body habitus or other factors. In cases of gallbladder agenesis, hepatobiliary (HIDA) scans will be unhelpful as both cystic duct obstruction and gallbladder agenesis are likely to be interpreted as nonvisualization of the gallbladder. Our patient's images differ in many important ways from the typical appearance of cholelithiasis. Although imaging appeared to have echogenic and shadowing stones, the proposed gallbladder was diminutive in size. No identifiable neck, body, or fundus could be identified. Additionally, there was no gallbladder wall thickening present, which is typically seen with a contracted gallbladder. It is possible that the interpreting radiologist assumed visualization was limited by the patient body habitus. Interestingly, this differentiates our case of gallbladder agenesis from previously reported cases. In the majority of previous case reports, the gallbladder was assumed to be poorly visualized due to chronic gallbladder fibrosis or impaction with stones [7, 8, 11] . In our case, there is a clearly identified structure containing stones. However, this structure does not match the expected anatomic conformation and may represent a rudimentary cystic duct.
In summary, this case of a young woman with biliary coliclike symptoms found to have gallbladder agenesis serves as a cautionary tale for a rare but convincing mimic of cholelithiasis, both clinically and radiographically.
